CONTEXT AND OBJECTIVE: Knowledge of the reasons for donor deferral can help in planning more efficient recruitment strategies and evaluating donor selection criteria. This study aimed to investigate the rates and reasons for donor deferral. DESIGN AND SETTING: Retrospective study at Shiraz Blood Transfusion Center, Shiraz, Iran. METHODS: 141,820 volunteers were interviewed confidentially by physicians before blood donation. The rate of and reasons for donor deferral were investigated according to demographic characteristics. The data were analyzed using the comparison-of-proportions test of the MedCalc statistical software. RESULTS: 43,839 people (30.9%) who had come for blood donation were deferred, 1,973 (4.5%) of them permanently. The deferral rate was significantly higher among women, single individuals and first-time donors, compared with men, married individuals and those with a history of previous donation (P < 0.0001).
INTRODUCTION
Blood safety is a major concern all over the world. One of the most important steps used to ensure blood safety is blood donor selection. [1] [2] [3] [4] [5] Blood donor eligibility is determined by medical interview, based on national guidelines for donor selection. 6 Donor screening criteria are established to protect both donors and recipients. 7 To ensure blood safety, safe donors need to be recruited and high-risk donors should be discouraged from donation. 8 Donor selection, aimed at identifying donors who are in the window period of infectious diseases, is one of the main measures used to improve blood safety. 5 In spite of the importance of blood donor selection for blood safety, selection processes have negative impacts on blood supply because many deferred donors do not return to donate again, because of negative feelings toward their deferral. [9] [10] [11] Deferral rates and the reasons for deferral vary from one center to another. 11 Better knowledge of the reasons and rates of donor deferral can help in designing more efficient recruitment strategies.
OBJECTIVE
We investigated the deferral rate and the reasons for donor deferral among blood donors, according to demographic characteristics, in Shiraz (southwestern Iran).
METHODS
This retrospective cross-sectional study was conducted from Organization approved the study protocol. Before donation, those who had come for blood donation read brochures and pamphlets about blood safety and blood donation criteria. After reading these pamphlets, they made a decision whether to donate blood and register for donation. All individuals who had come for blood donation were interviewed by physicians, and all interviews took place in privacy. The physician assured donors that all their information would be kept confidential. The authors of this paper also made sure that the data remained confidential. Table 3 . In this study, the most common reason for deferral among men was risk factors that might relate to HIV or hepatitis infections (43.07%) and, among women, it was underlying diseases (60.4%). In our study population, the most common leading cause of short-term deferral was risk of HIV infection (38.2%), and in our permanently deferred donors, the most frequent reasons for deferral were positive results in previous screening tests for HIV, hepatitis B or hepatitis C (22.7%).
The most common reason for deferral among first-time donors was risk factors that might relate to HIV or hepatitis infections (47.74%), and among donors with a history of previous donation, it was underlying diseases (36.6%).
DISCUSSION
Blood donor deferral leads to loss of available blood units for transfusion. In this study, the deferral rate was 30.9%. 16 The deferral rate in a European study was 10.8%. 17 The deferral rate in our center is much higher than other studies and even much higher than in other studies in the same geographical region, like in Turkey.
All of the blood donors in our center were volunteers, but the donors in Turkey were both replacement blood donors and volunteers. The differences in deferral rate cannot be explained through this. The differences might also be because of marked differences in blood donor eligibility criteria, lack of knowledge among donors regarding the criteria for donation, greater caution among physicians in donor selection or differences in donor motivations for blood donation. Most of the donors in our centers said that they wanted to donate blood for altruistic reasons, 18 and some of them may have come for donation in spite of medical ineligibility for blood donation. This shows the importance of educating donors about donation criteria and the deferral period. The differences in deferral rate in relation to other studies ( Table 4) may have been because of changes in deferral trends over the years.
Thus, further studies are needed in order to evaluate deferral rates and reasons in different parts of the world for longer periods.
Some of the donor eligibility criteria in our center were different from those in other countries. For example, in our center, every sexual relationship outside of legal marriage was assumed to be an unsafe sexual contact even with use of protective devices (barrier methods like condoms). The deferral period for tattooing in our center according to our SOP is one year but, according to the American Red Cross criteria, if the tattoo was applied by a state-regulated entity using sterile needles and ink, this is acceptable for blood donation. 19 For acupuncture, the deferral period in our center is one year but again, according to the American Red Cross criteria, this is acceptable. 19 The deferral periods for dental procedures and dental surgery in our center are 3-8 days but, according to the American Red Cross criteria, the period is only three days. 19 The deferral period after antibiotic injection in our center is 28 days but, according to the American Red Cross criteria, it is only 10 days. 19 Some of the donors may come for blood donation during their deferral period and these donors may falsely increase the donor deferral rate. pressure, low hemoglobin and low weight. 21 These findings were different from the reasons for deferral in our center. These differences may have been due to cultural differences, greater frequency of traveling to other countries for business reasons and presence of many universities that attract more young people for blood donation who may more frequently have high-risk behavior, stricter donor selection, more cautious donor selection or more comfort with regard to expressing high-risk behavior.
In another study, the most common reasons for temporary deferral were low hemoglobin (Hb) (46%), common cold (19%) and elevated temperature (10%). 22 In a study by Lim et al., the most frequent reasons for deferral were drug consumption, influenza, low Hb, hypertension, and recent high-risk sexual activity. 14 In another study by Custer et al., the main reasons for deferral were low Hb (60%), emigration from an area with malaria (59%) and tattoo or needle exposure (29%). 15 In a study on a Turkish population, the main reasons for short-term deferral were common cold in men and low hematocrit in women, while low hematocrit was the most common reason overall (20.07%), followed by common cold (17.7%), high-risk sexual activity (16.7%), hypertension (5.6%) and polycythemia (2.8%). 8 In our study, the main reasons for deferral were risk of HIV or hepatitis infection in men (46.5%) and underlying diseases (60%), while 25.8% of the women were deferred because of anemia. This was similar to a study among Turkish donors in which the leading reasons for deferral were high-risk sexual activity (20.2%) in men and low Hb (51.6%) in women. 8 The comparisons of deferral rates and the most common reasons for deferral in our study in relation to other studies are summarized in Table 4 .
The deferral rate was higher in donors aged 17-30 years in our study, as was also found in a study in France, in which 50% of the deferred donors were less than 35 years old, 17 whereas in a study in Turkey, the deferral rate was higher in the 50 to 65-year age group. 8 In our study, the deferral rate was also higher among firsttime donors (48.1% versus 13.1%). This may have been because repeated donors have greater awareness about blood donation criteria, and it illustrates the importance of recruiting regular donors and educating the general population regarding the eligibility criteria for blood donation.
In this study, the most common reason for deferral among first-time donors was risk factors that might be related to HIV or hepatitis infection, while among donors with a history of previous donation, it was underlying diseases. This emphasizes the importance of recruiting repeated blood donors in order to ensure blood safety.
The deferral rate because of the risk of HIV or hepatitis infections among married donors was significantly lower than among single donors (21.07% versus 52.9%) in this study. 25 In another study in northern India, the prevalence rate of HIV Ab was 0.234%. 26 These figures were higher than in our study, which emphasizes that strict donor selection may have led to blood safety and lower prevalence rate of HBS, HCV and HIV in Shiraz donors.
Limitation
One of the limitations of this study was that we recorded reasons for deferral from only one source (the donor database). the blood donation process. 10, 11, 27 Understanding the rates and reasons for deferral can help in planning recruitment programs and in obtaining more accurate estimates of the real eligible blood donor pool, which may vary considerably from the potential blood donor pool. 10 Riley et al. showed that because of exclusion criteria, the real population of eligible blood donors is much lower than the presumed population based on age eligibility alone (17-65 years). These authors found that by taking into consideration all the donor criteria, the real donation eligible pool may reach around 59%. 28 It is useful to determine and merge deferral rate data from all over the country in order to estimate the real eligible donation pool at the national level and plan future recruitment efforts.
It seems that in order to ensure adequate blood supply, we must encourage donors to donate blood only for altruistic reasons. 29 We must educate them regarding donation criteria.
Physicians must give donors assurances regarding the confidentiality of donor selection so that potential donors answer the questions honestly. 30 Physicians must also give assurances regarding the confidentially of the self-exclusion option for donors who divulge their high-risk behaviors. 30 Blood centers must recruit first-time donors, maintain their existing donors and identify the barriers that impede donation. 29 One of advantages of this study was the large sample size.
Similar studies should be conducted in other parts of the country so that deferral rates and reasons can be identified at the national level.
CONCLUSIONS
Overall, donor deferral in our center is higher than in other studies, which shows the importance of evaluation of the donor selection process and donation criteria so that unnecessary deferral is prevented. Donor deferral leads to loss of many people from the donation pool because of concerns regarding the safety of blood for recipients. However, the actual benefits for recipient safety remain questionable. Effective measures need to be established in order to consider the effect of deferral on donor availability and donor return, and to monitor the effectiveness and necessity of deferrals and the reasons for them. Blood centers should explain the necessary donation criteria, the reason for the deferral, length of deferral and methods for preventing deferral in the future.
